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Abstract 
Road freight transport in urban areas is growing regarding number of trips and mileage. Main reasons are the decreasing consignment sizes and 
increasing frequencies of delivery transports which are caused by individualisation of demand (incl. e-Commerce, home delivery) and the 
reduction of storage in central urban areas. These developments have a negative impact on the environment, quality of life and traffic safety. 
Only limited research has been carried out on freight transport by light freight vehicles below a maximum weight of 3.5 t. The research project 
which has been carried out in the framework of a Swiss national research programme on freight transport aimed to investigate the role of the van 
in logistics and freight transport against the backdrop of developments and influencing factors, to identify key issues, to deduce need for action, 
to propose strategic thrust and measures as well as to judge them in terms of impact and acceptance. 
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1. Introduction 
Freight transport by vans received little attention regarding data collection, research or transport planning and policy (Browne 
et al. 2011). However the situation changed a little bit with research carried out in UK on the use of vans and factors influencing it 
(Allen et al. 2002). 
Freight transport in Europe and also in Switzerland is growing faster than passenger transport since mid of the 1990’s; especially 
road freight transport (Fig. 1). The traffic performance by vans show with over 50% the highest growth (light green line); higher 
than road truck transport with about 40% growth (orange line). The share of vans on the total road freight transport reached in 
Switzerland over 60%.  
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Fig. 1. Development of traffic performance in Switzerland (Ruesch et al. 2013b) 
The freight transport intensity (measured in trips per inhabitant and workplace) increased strongly in the last 20 years (Ruesch 
et al. 2013b). This is especially true for urban freight transport, where we can observe declining consignment sizes and increasing 
delivery frequencies. Current trends in the individualisation of demand and increasing e-commerce will intensify this development. 
The logistics market segments of courier and express services, postal services and less-than-truckload (LTL) services are growing. 
Freight transport by delivery vans plays a major role in this context. 
The research project aimed to investigate the role of the van in logistics and freight transport against the backdrop of 
developments and influencing factors, to identify key issues, to deduce need for action, to propose strategic thrust and measures as 
well as to judge them in terms of impact and acceptance. It was part of the Swiss national research programme dedicated to freight 
transport funded by the Federal Department of the Environment, Transport, Energy and Communications (Stucki 2014). The final 
report on freight transport with delivery vans has been published in September 2013 (Ruesch et al. 2013a). 
2. Approach and methodology 
The overall scope of the investigation was freight transport by delivery vans in urban areas in Switzerland. Delivery vans are 
vehicles with a maximum weight of less than 3.5 tonnes. The focus was on freight transport of goods which was separated from 
service trips with vans, where the main purpose of trips is service provision. For the research work an approach (see Fig. 2) with 
three phases and eight work packages was chosen. 
In the analysis phase I the use of delivery vans in the logistics and transport market was investigated. This included an 
international literature review, data analysis, interviews with stakeholders from relevant fields, as well as case studies. Especially 
the role of delivery vans regarding transport volumes, traffic safety and environment was analysed. In subsequent workshops with 
stakeholders the results were discussed and verified. The results of phase I were the developments, trends, key problems and the 
need for action in the freight transport segments relevant for delivery van services.  
In phase II strategies and measures were developed on the basis of objectives and requirements which were derived from the 
results of phase I. This involved focus group workshops, where results of desk research for impact analysis and assessments were 
discussed. 
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Fig. 2. Research approach 
In phase III the necessary implementation steps had been identified for the most suitable measures to improve freight transport 
with delivery vans in urban areas. Finally, conclusions and recommendations were derived and integrated into a full, comprehensive 
report. 
3. Role of administration and regulation in road freight transport 
The Swiss regulations for vans and trucks have been analysed regarding market access, vehicle, driver, infrastructure, taxes and 
charges and planning and environmental issues (Ruesch et al., 2013). In Switzerland national authorities are responsible for 
regulations regarding market access (e.g. cabotage), vehicles (e.g. emissions, safety, speed etc.), drivers (licenses, driving and 
resting times), infrastructure (e.g. night driving bans), taxes and charges (e.g. heavy vehicles fee). Regional and local authorities 
are responsible for infrastructure related regulations (e.g. dedicated driving bans, road access requirements), vehicle related 
regulations (e.g. vehicle taxes), and area related regulations (e.g. access restrictions, environmental zones) and planning guidelines 
(e.g. road access construction). 
The regulations for vans are not as restrictive as for trucks (see Table 1). The following regulations do not apply for vans: night 
driving ban (10pm to 5 am), Sunday driving ban (incl. public holidays), limitations regarding driving time and resting periods, the 
Swiss heavy vehicles fee (>3.5t) and reduced speed limits on motorways. Also the requirements for driving licences and driver 
training are much lower for vans than for trucks. The vehicles fee for trucks is quite high; for a 40t truck with emission class EURO 
4/5 it comes up to 87 Euro-Cent per kilometre. 
Table 1. Swiss regulations regarding trucks and vans 
 Truck (>3.5t) Van (<3.5t) 
Cabotage X X 
Maximum weight 40t (since 2005) 3.5t 
Night Driving Ban (10 PM – 5 AM) X  
Sunday Driving Ban (incl public holidays) X  
Heavy Vehicles Fee (based on gross weight, emission class, mileage) X (since 2001)  
Vehicle tax (not based on mileage)  X 
Speed Limit (motorways/urban areas) 80/50 km/h 120/50 km/h 
Driving time and resting period X  
Driver Licence C B (Like pass. car) 
Local Access Restrictions (partly depending on vehicle size/weight) X X 
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The administration has a strong influence on the use of vehicles for road freight transport, especially the national authorit ies but 
also the local authorities. Today’s regulations are much more flexible for vans and favours the use of vans. Because the regulations 
for trucks got more and more stringent it can be assumed that due to regulations the van is used and not the truck. 
4. Importance of the van in Swiss road traffic 
The number of vans (283,404 in the year 2010) has grown by 44% between 1990 and 2010 (see Fig. 3). This increase is relatively 
higher than that of enrolled private cars (34%) and heavy goods vehicles (-6%). The strong increase occurred over 20 years 
primarily in the segment of heavy vans – a term that denotes vehicles with 2.5 to 3.5 tonnes gross weight. The share of vans reached 
85% in 2010 and is further increasing as recently available statistics show. 
 
 
Fig. 3. Development of the number of light and heavy vehicles in Switzerland 
In 2008 road freight transport performed 5.7 bn. vehicle kilometres on the Swiss road network. The share of delivery vans with 
3.5 bn. vehicle kilometres (approx. 61%, www.bfs.admin.ch) is much higher than the share of heavy goods vehicles (2.2 bn. vehicle 
kilometres, approx. 39%).  
The following Fig. 4 shows the freight transport volumes by delivery vans (number of vehicles) on the Swiss national road 
network. Delivery van traffic is especially concentrated on urban areas, especially conurbations such as Zurich, Basel, Berne, 
Lausanne and Geneva. 
The share of traffic volumes over the day by vehicle category shows that the traffic peaks of passenger car traffic (blue) and of 
the delivery vans (green) are overlapping in the morning and evening peak hours (see Fig. 5). Heavy goods vehicles (red) distribute 
their trips more widespread over the working day and show only marginally lower traffic periods before and after midday, which 
is the low for all traffic categories. Delivery vans, just as the passenger car traffic directly contribute to the high congestion levels 
during peak traffic hours. 
The mileage by delivery vans increased between 1990 and 2010 by 41% whereas the mileage by heavy goods vehicles stagnated 
(Fig. 6). 
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Fig. 4. Volumes of delivery vans on the Swiss road network 2010 
 
Fig. 5. Share of traffic volumes over the day by vehicle type 2010 
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Fig. 6. Development of the mileage of light and heavy goods vehicles in Switzerland 
The average annual driving performance of the vans was 14,000 km in the year 2000 and thus significantly lower than the 
driving performance quoted for transport purposes in commercial use in the context of logistics (typically ranging between 25,000– 
70,000 km per year in Switzerland). The importance of the van with regard to driving performance is immense, especially in urban 
agglomeration areas which are most affected by negative environmental effects (air pollution, noise and land use). 
These developments point to increasing logistics and distribution efforts with decreasing consignments sizes and shorter delivery 
intervals. Also the “logistics sprawl” (displacement of logistics facilities from the centre into suburbs) can be observed. The trend 
of an increasing freight transport intensity identified in (Ruesch et al. 2013b) is confirmed.  
An interesting analysis regarding the use of vans and the economic development has been made by the United Nations (Cazzola 
2012). Fig. 7 shows the development of the share of vans regarding road freight transport vehicles and the GDP per capita in 
European countries. 
 
 
Fig. 7. Share of vans (<3.0t) and GDP 
The figures shows that countries with a higher GDP also have a higher share of vans. The higher developed an economy the 
higher the share of vans. There seems to be a saturation of the share of vans between 85 and 95%. 
It is also shown that total greenhouse gas (GHG) emissions of delivery van traffic is going to be reduced between 2010 and 
2020 but the relative share of the van fleet GHG emissions is going to increase (i.e. for NOx from 12 to 14%). This is due to the 
trend that the heavy goods vehicle fleet will be able to even further reduce their emissions (Keller 2012). Fig. 8 shows an overview 
of the spatial distribution of NOx emission intensity of vans. It can be seen that compared to heavy goods vehicles the emissions 
are significantly more disperse, even into more remote areas of the network.  
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Fig. 8. NOx-Emissions by delivery vans in 2010 (Keller 2012) 
For traffic safety the analysis showed that the number accidents with vans decreased between 1992 and 2010 by 15%. While 
for heavy goods vehicles the accidents decreased even more by 18%. Also the number of injured persons in accidents with vans 
decreased only slightly by 4%; the number of fatalities was cut in half. Even though the number of accidents with vans involved 
declined the share of accidents involving vans increased by 7%. This is due to the slower decreasing accident rate of vans compared 
with the overall accident rate, which was decreased more severely. 
The number of accidents involving vans on motorways increased by 43%, a total of 18% of accidents with vans are localised 
there while 62% occur in urban areas. In the cities the persons involved in accidents with vans was reduced by 15% since 1992 
(see Fig. 9). 
  
 
Fig. 9. Number of persons involved in accidents with vans on roads in urban areas 1992-2010 
5. Importance of the van in the logistics and transport industry 
The introduction and inclusion of businesses and representatives of the Swiss authorities into the research allowed concrete and 
exemplary discussions about the role and importance of vans in freight transport. Interviews have been carried out with shippers 
(emmi, galexis, Coop, Gamma Print) and logistics and transport services providers (Postlogistics, DHL, Valora AG, Planzer, TNT). 
Within workshops stakeholders were asked to present their position on the use of vans, provide examples and describe the context 
of use as well as relevant framework conditions.  
Important use of the van is made in LTL-logistics as well as in courier, express and parcel (CEP) services. Interestingly, these 
sectors show retrogressive employment numbers with a structural shift to micro sized enterprises. Per year 150-200 new micro 
sized enterprises are founded in the overland transportation sector. The van as flexible resource in logistics lowers the market entry 
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barriers for individual drivers. The van is of importance within almost all economic sectors (apart from metal industry, waste and 
recycling). In the building industry, food, retail and whole sale the van is of significant importance (Table 2). 
Table 2. Relevance of transports with vans in logistics segments 
Logistics market segment Relevance of freight transport by vans (Estimation) 
1 Tank and silo services Not relevant 
2 Bulk logistics Not relevant 
3 Heavy cargo logistics and crane services Not relevant 
4 Full truck/container load logistics Not relevant 
5 Less than truck load logistics relevant 
6 Courier and express services Very relevant 
7 Postal and mail services Very relevant 
 
Different logistics trends point to an intensifying computerization of processes, unbundling of deliveries as well as 
individualization and acceleration of orders with increased frequency. It can be assumed that the delivery van will play a central 
role in the further developments in logistics (Table 3). 
Table 3. Impact of trends in van usage 
Trend (selection from various studies) 
Impact on van usage (rough assessment) 
Low Medium High Not relevant 
Globalisation  X   
Outsourcing   X   
Integrated Management Systems (SBO, VMI)  X   
Steering of logistics chains by IT (EDI)  X   
Individuel client requirements   X  
Aspects of sustainability / Green Logistics X    
Technological developments/Automatisation  X   
Speedup of order processing   X  
Express consignments in stocks receipt   X  
Quality / Reliability   X  
Flexibility in the logistics chain   X  
Cost transparency in the supply chain    X 
Reduction of storage   X  
 
Discussions with logistics and transport enterprises showed that vans are not specifically used to circumvent the performance-
related heavy vehicle fee in Switzerland (LSVA) or the ban on night-time driving for heavy-goods vehicles (10pm to 5am). Vehicle 
choice is primarily based on the logistical purposes. The increasing importance of the van in logistics is primarily an expression of 
the altered flows of goods, which are characterized by decreasing size of shipments and increased delivery intensities. The use of 
the vans can be seen in close relation to the altered order and delivery processes, mainly e-commerce. 
6. Connection between impacts and problem areas 
In the national research project “Sustainable goods supply and transport in conurbations” (Ruesch et al. 2013b) the trends in 
freight transport and goods supply were identified. A higher transport intensity and a resulting conflict between public authorities 
and the private actors in the market are seen as key outcome.  
From the view of public authorities the use of vans for freight transports is connected to problems arising in cities and 
agglomerated areas (Fig. 10). Especially last mile deliveries are associated with environmental, infrastructural, space and safety 
issues. Capacity bottlenecks in the urban networks and during deliveries, loading and unloading play an important role in cities. 
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Fig. 10. Problem areas, public perspective 
The private perspective for road freight transports focusses in their analysis of van use mainly on the low payload of the vehicles, 
loss and liability events, access and delivery restrictions to urban centres, lack of suitable logistics areas and the cost-effectiveness 
of last mile transportation with vans (Fig. 11).  
 
 
Fig. 11. Problem areas, private business perspective 
Based on the results of a workshop with authorities and logistics and transport service providers the following themes have been 
analysed more in detail: 
• Development of the need for vans 
• Reduction of payload 
• Development of the need of public space for loading/unloading 
• Status of the national Post compared to competitors 
• Delivery restrictions on the last mile. 
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The increased demand for vans can be understood as a derived demand from logistics. Drivers of the developments are very 
high requirements for the ordering and shipping intervals (e-commerce), the unbundling of the ordering processes and the reduction 
of storage space (e.g. car spare parts), which in turn lead to increasing numbers of small scale orders for just in time delivery. 
The available payload as part of the total vehicle weight decreased between 1995 and 2011 from 40 down to 32%. The payload 
of vans is expected to further decrease in the future. Alternative propulsion sources seem to have a low chance to penetrate the 
market as long as outfitting vehicles will further decrease their carrying capacity due to additional tanks, batteries or safety outfits. 
The increasing demand for space and infrastructure for transhipment in inner cities can also be seen as an increased demand for 
small quantities logistics as well as the extension of delivery and access restrictions for vehicles. To manage the situation three 
approaches are identified: 
1. Reduction of space requirements through bundling and consolidation 
2. Allocation of necessary logistics space and infrastructure 
3. Management of existing areas and infrastructure 
Under the common circumstances the supply of inner cities (including access, transhipment and parking) especially in pedestrian 
precincts is challenging. It affects the areas through noise emissions, blocked passages and loading bays as well as traffic safety 
conflicts. In the analysed Swiss cities of Zurich, Bern, Basel, Thun and Lucerne there are different delivery restrictions in place to 
mitigate these issues. At the same time a harmonisation between the approaches is missing which would support logistics service 
provider operating in multiple of these areas. 
7. Strategic thrust and measures 
On the basis of the presented problem areas and the further need for action in freight transport with vans strategic thrusts were 
identified which subsequently supported a selection of measures to address the challenges. The strategic thrusts were mainly 
developed from the perspective of the Swiss public authorities (national, cantonal and municipality). Thus, i.e. technological 
advancements in propulsion technology are ignored as these are regarded as task of the international automotive industry, with 
unique supply and demand drivers. Finally, in order to optimise the freight traffic with vans the study investigated five strategic 
thrusts along with specific measures (see Fig. 12). 
 
 
Fig. 12. Five strategic thrusts 
Improvement of infrastructure: Measures aiming at improving infrastructures or facilities which support the optimisation of 
freight transport with vans. 
Bundling of goods on the last mile: Operational and organisational approaches contributing to bundling on the first and last mile 
which support the optimisation of freight transport with vans. 
Increase of the delivery and transport efficiency: Measures increasing the efficiency of goods supply in urban areas which 
supports the optimisation of freight transport with vans. 
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Optimization of the delivery system: Measures of this strategic thrust assess possibilities of adjustments to delivery schemes 
from the public side and their contribution to the optimisation of freight transport with vans. 
Improvement of principles / conditions / regulations: A general, basic category of measures aiming at improving the framework 
conditions for freight transport with vans. 
The basis of all five thrusts for an implementation and further development is an intensified cooperation between the relevant 
authorities and businesses. From a comprehensive list of measures 16 measures with a particularly large potential have been 
selected and investigated in depth. Each measure has been assessed and evaluated regarding effectiveness (from business economic 
perspective, from overall economic perspective) and feasibility. The following criterion have been used: 
Table 4. Assessment areas and criterion 
Assessment Area Criterion 
Business economic perspective x Profitability 
x Service quality 
x Traffic safety 
x Business resources 
x Branches Interest 
Overall economic perspective x Traffic quality 
x Traffic safety 
x Environmental quality 
x Settlement quality 
x Process quality 
Feasibility x Technical 
x Financial 
x Political 
 
The assessment has been made qualitative using the following scale: 
x +2: strong improvement (compared to today’s situation) 
x +1: improvement 
x 0: neutral 
x -1: deterioration 
x -2: strong deterioration 
Through synthesis across the manifold evaluations of experts participating in workshops and the research team a consolidated 
assessment for the measures was reached.  Then the assessment has been aggregated by summing up the values on assessment area 
level. 
All measures have positive overall contributions to the set goals. For a more detailed conclusion the effectiveness in business 
economic terms, in private economic terms and the overall feasibility of each measure where classified within three different grades 
(Table 5). 
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Table 5. Evaluation of measures  
 
 
 
The first grade (dark green shade) was allocated to each measure performing as best measure. The lighter green shade is awarded 
to measures ranking in the average positive effect range. Yellow shades are indicating low, but still positive effects. 
The research team evaluated the measure “access management” (3.3), “extension of delivery times” (4.3) and “registration of 
environmentally friendly heavy vans” (5.2) with a high improvement potential for businesses. “Underground deliveries” (1.2), 
“access management” (3.3) and “ensuring areas for logistics’ sites” (5.4) have a highly positive perspective for the public economic 
targets. For measures “loading and unloading zones” (1.1) and “deliveries by e-scooter” (3.1) the feasibility is assessed as high 
with only low financial or political barriers. For “urban collection and distribution centres” (2.1), “city access licenses” (3.2) as 
well as the “registration of environmentally friendly heavy vans” (5.2) the barriers of an implementation are rather more 
complicated to overcome. The overall synthesis shows that none of the measures scores a first grade rating across all criteria. The 
measure “access management” (3.3) shows the highest potential for optimisation of freight transport with vans. 
More critical measures regarding impacts are night time deliveries (4.2) (neg. impact on environment and settlement) and driver 
admission (5.3) - taking over the rules of trucks (increasing costs for transport companies, limitating the ressources). 
8. Implementation 
The concrete elaboration of a group of measures or the individual measures depends essentially on the local context and the 
combinability of other policy fields. Due to the various linkages and contexts of freight transport with vans both authorities as well 
as business are challenged. In the framework of the study research first steps for an implementation of measures and their results 
were drafted. A full mature guide on implementation of single measures or measure bundles was not within the scope of the study, 
also due to the diverse requirements and setting of local regimes in freight transport and politics. 
Based on the researched measures in the study the following role concept for further developments should be employed (Table 
6). 
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Table 6. Role concept per identified measures 
Strategic thrust Nb Measures freight transport with delivery vans Priority Responsibility / Lead Cooperation 
/Involvement 
Improvement of 
infrastructure 
1.1 Loading and unloading zones 1 Communities Economy 
1.2 Underground deliveries 1 Economy / Communities Communities / 
Economy 
Bundling of goods for the 
last mile 
2.1  Urban collection and distributions centres 2 Economy Communities 
2.2  Cooperative associations 1 Economy Communities 
2.3  PPP for transport management 1 Communities Economy 
2.4  Parce deposit and pick-up stations 1 Economy Communities 
Increase delivery 
efficiency 
3.1  Delivery by e-scooter 1 Economy Communities 
3.2 City access licenses 2 Communities Economy 
3.3 Access management 1 Communities Economy 
Optimization of delivery 
schemes 
4.1 Harmonisation of delivery schemes 1 Communities Economy 
4.2 Night-time deliveries 3 State Economy 
4.3 Extension of delivery times 2 Communities Economy 
Advancement of 
prinicples / framework 
conditions / regulation 
5.1 Improved driver training 1 State Economy 
5.2 Registration of environmental friendly heavy 
vans 
2 State Economy 
5.3 Driver admission 3 State Economy 
5.4 Ensuring areas for logistics sites 1 Cantons Communities / 
Economy 
 
Before pursuing the measures examined in the study, an addressee had to be identified who can take charge of the development 
of the further design and problem solving in an appropriate context including all relevant actors. Resulting from the analysis four 
practical implementation measures were proposed in Table 7 (I.1-I.4). 
Table 7. Implementation measures and responsibilities 
Nb. Implementation measure Responsibility / Lead Cooperation /Involvement 
I.1 Communication of findings/results on freight transport with vans State Economy 
I.2 Support of intetrated and neutral networking platforms 
e.g. GS1, or logistics cluster Basel region 
State/Cantons Economy 
I.3 Put „last mile logistics“ on the agenda of the Swiss City 
Association 
Cities / Swiss City 
Association 
State/Economy 
I.4 Establish a economic expert group „Last Mile Logistics“ similar to 
the expert group on urban retail logistics of GS1 
Economy  
9. Conclusion 
The research project showed based on data analysis and qualitative impact models the increasing importance of delivery van 
transport in road traffic and the role of delivery vans for the logistics and transport services providers.  
Main challenges are on the one hand the environmental impact (pollution, noise), need for space for loading/unloading and 
parking, traffic safety and conflicts with other road users. On the other hand also congestion, delivery restrictions in inner city 
areas, the profitability of urban delivery transport and missing space for logistics facilities are a challenge.  
With a dedicated strategy and a bundle of measures it is possible to reduce the identified problems and to reach policy targets 
from an economic and operational view. The implementation of the measures will make freight transport with delivery vans more 
efficient and environmental friendly. For the implementation of measures a cooperation between authorities, logistics and transport 
service providers and shippers is required. 
In conclusion there emerged two primary recommendations for the pursuit of an efficient “freight traffic with delivery vans”:  
x Furthering the dissemination of findings and results by the federal authorities to both the addressed authorities with the focus 
agglomerations / cities and the relevant economic stake-holders and businesses with the focus trade / CEP and logistics. 
x Creation and addressing of problem awareness in respect of the “last-mile-in-logistics”-subject with relevant stakeholders, on 
the authorities side for instance through the Swiss Association of Cities and on the economic side for example through GS 1. 
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This will prepare the ground for policy makers and operators to achieve greater efficiency of delivery van transport in urban 
areas. 
Furthermore, the research project identified research gaps regarding the share and structure of service trips, the impact of e-
Commerce strategies on freight and passenger transport and the role of city terminals in urban distribution. 
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